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Objectives
• Define gut microbiome
• Define prebiotics
• Define probiotics
• Identify food sources of prebiotics and probiotics
• Define gut microbiome and how it is impacted by prebiotics and
probiotics

Digestive disorders affect the quality of life and overall health of
millions of people each year
•
•
•
•
•
•
•
•
•
•

Acid reflux
GERD
Gallstones
Vomiting
Diarrhea
Constipation
Hemorrhoids
Diverticular disease
Gastritis
Ulcer

Gut Microbiome
• First recognized in the late 1990s
• The lining of your gut, like every surface of your body, is covered in
microscopic creatures, mostly bacteria.
• Microbiota
• Microbes
• Thousands of species

• These organisms create a micro-ecosystem called the microbiome.
• Although we don't really notice it's there, it plays an oversized role in your
health and can even affect your mood and behavior.
• What you feed your microbiome may have the biggest impact on its health.
https://www.mayoclinic.org/prebioticsprobiotics-and-your-health/art-20390058

The gut microbial balance is critically important for good health

Gut Microbiome

Source:
https://www.hsph.harvard.edu/nutritionsource/
microbiome/#what-is-microbiome

• Each person has an entirely unique network of microbiota that is
originally determined by one’s DNA.
• A person is first exposed to microorganisms as an infant, during
delivery in the birth canal and through the mother’s breast milk.

• Exactly which microorganisms the infant is exposed to depends solely on the
species found in the mother.

• Later on, environmental exposures and diet can change one’s
microbiome to be either beneficial to health or place one at greater
risk for disease.

Gut Microbiome

Source:
https://www.hsph.harvard.edu/nutritionsource/
microbiome/#what-is-microbiome

• The microbiome consists of microbes that are both helpful and potentially
harmful
• Most are symbiotic (where both the human body and microbiota benefit)
• Some, in smaller numbers, are pathogenic (promoting disease)
• In a healthy body, pathogenic and symbiotic microbiota coexist without problems.
• But if there is a disturbance in that balance—brought on by infectious illnesses, certain diets,
or the prolonged use of antibiotics or other bacteria-destroying medications—dysbiosis
occurs, stopping these normal interactions. As a result, the body may become more
susceptible to disease.

Factors that Influence the Gut Microbiome

Quigley, E. M. M. (2017) Gut microbiome as a clinical
tool in gastrointestinal disease management: are we
there yet?
Nat. Rev. Gastroenterol. Hepatol.
doi:10.1038/nrgastro.2017.29

Schematic representation
of the role of the gut
microbiota in health and
disease giving some
examples of inputs and
outputs.
Ana M Valdes et al. BMJ 2018;361:bmj.k2179

©2018 by British Medical Journal Publishing Group

The microbiome-gut-brain axis

Quigley, E. M. M. (2017) Gut microbiome as a clinical tool in
gastrointestinal disease management: are we there yet?
Nat. Rev. Gastroenterol. Hepatol. doi:10.1038/nrgastro.2017.29

Modified, with permission, from Elsevier © Collins, S. M. & Bercik P.
Gastroenterology 136, 2003–2014 (2009)

How microbiota benefit the body

Source:
https://www.hsph.harvard.edu/nutritio
nsource/microbiome/#what-ismicrobiome

• Microbiota stimulate the immune system, break down potentially toxic food compounds
• Synthesize certain vitamins and amino acids, including the B vitamins and vitamin K. For
example, the key enzymes needed to form vitamin B12 are only found in bacteria, not in
plants and animals.
• Complex carbohydrates like starches and fibers are not as easily digested and may travel
lower to the large intestine. There, the microbiota help to break down these compounds
with their digestive enzymes.

• The fermentation of indigestible fibers causes the production of short chain fatty acids (SCFA) that
can be used by the body as a nutrient source
• SCFA Play an important role in muscle function
• SCFA possibly play a role in the prevention of chronic diseases, including certain cancers and bowel
disorders. Clinical studies have shown that SCFA may be useful in the treatment of ulcerative
colitis, Crohn’s disease, and antibiotic-associated diarrhea

How microbiota benefit the body

Source:
https://www.hsph.harvard.edu/nutritio
nsource/microbiome/#what-ismicrobiome

• The microbiota of a healthy person will also provide protection from
pathogenic organisms that enter the body such as through drinking or
eating contaminated water or food.
• Large families of bacteria found in the human gut
include Prevotella, Ruminococcus, Bacteroides, and Firmicutes.
• In the colon, a low oxygen environment, you will find the anaerobic
bacteria Peptostreptococcus, Bifidobacterium, Lactobacillus,
and Clostridium.

• These microbes are believed to prevent the overgrowth of harmful bacteria by
competing for nutrients and attachment sites to the mucus membranes of the gut, a
major site of immune activity and production of antimicrobial proteins.

2 ways to help your gut microbiome grow
• There are two ways to maintain this balance:
• Helping the microbes already there to grow by giving them the foods they like
(prebiotic)
• Adding living microbes directly to your system (probiotic).
https://www.mayoclinic.org/prebioticsprobiotics-and-your-health/art20390058
Image:
https://www.researchgate.net/publication/
314136292_LINK_BETWEEN_PROBIOTIC_O
RAL_HEALTH_-_A_REVIEW/figures?lo=1

Prebiotics

Source:
https://www.umassmed.edu/nutrition/blo
g/blog-posts/2019/4/probiotics-vs.prebiotics/

• Prebiotics are fibers that feed and maintain bacteria in the gut.
•
•
•
•

Food for the bacteria
Nonliving
Naturally occurring
Non-digestible

• Prebiotic fiber moves through the GI tract untouched until it reaches the
colon where it is fermented.
• The fermentation process produces short-chain fatty acids, which feed and
increase the colonies of beneficial bacteria already present in the gut.
• Found in plant foods.

Good Sources of Prebiotics
Foods

Ingredient Label

•

Steel cut oats

•

Inulin

•

Bananas

•

Fructo-oligosaccharides (FOS)

•

Ground flax seeds

•

Trans galacto-oligosaccharides (TOS)

•

Chia seeds

•

Resistant starch

•

Chicory root

•

Gums

•

Asparagus

•

Pectin

•

Onions

•

Jerusalem artichokes

•

Dandelion greens

•

Apples

•

Leeks

•

Legumes/beans

•

Garlic

http://thecandidaguide.com/probiotics-prebiotics/prebiotics/

Most Americans do not eat enough fiber
• We need to consume 25-35 grams of fiber in order for the gut
bacteria to survive and replicate.

https://health.gov/our-work/food-nutrition/2015-2020-dietary-guidelines/guidelines/chapter-2/a-closer-look-at-currentintakes-and-recommended-shifts/

Probiotics

Source:
https://www.umassmed.edu/nutrition/blo
g/blog-posts/2019/4/probiotics-vs.prebiotics/

• Probiotics are live microorganisms considered to be the “good bacteria”.
• These microorganisms are normally present in the intestines and have
many essential functions such as to aid digestion and nutrient absorption,
fight disease-causing bacteria, and contribute to immune function.
• An estimated one hundred trillion microorganisms including more than five
hundred different species inhabit every healthy bowel, and do not
generally make us sick.
• Probiotic supplement sales exceeded $35 billion in 2015, with a projected
increase to $65 billion by 2024.

Fermented Foods

• Fermented foods are a great source of probiotics because they contain live
bacteria within them
•
•
•
•
•
•
•
•
•
•
•

Kefir
Plain Yogurt
Aged Cheese
Fermented Vegetables
Miso
Microalgae
Pickles
Raw Honey
Sauerkraut
Kimchi
Kombucha

https://time.com/5236659/best-probiotic-foods/

Example: Kefir & Yogurt
Kefir: a fermented milk drink

Example: Kombucha
• A fermented, sweetened black or
green tea drink commonly
consumed for its supposed health
benefits.
• Produced by fermenting sugared
tea using a symbiotic culture of
bacteria and yeast (SCOBY)
commonly called a "mother" or
"mushroom".
• The living bacteria are said to
be probiotic, one of the reasons
for the popularity of the drink

Synbiotics
• Ultimately, prebiotics, or "good" bacteria promoters, and probiotics,
the "good" bacteria, work together synergistically.
• In other words, prebiotics are breakfast, lunch and dinner for
probiotics, which restores and can improve GI health.
• Products that combine these together are called synbiotics.
https://www.eatright.org/food/vitamins-and-supplements/nutrient-rich-foods/prebiotics-and-probiotics-creating-ahealthier-you

Summary
Consuming a variety of foods providing prebiotics and probiotics
promotes a healthy balance of “friendly” bacteria
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